cis modification of the steroid 21-hydroxylase gene prevents its expression in the Y1 mouse adrenocortical tumor cell line.
The Y1 mouse adrenocortical tumor cell line retains the ability to synthesize and secrete steroids, but does not express steroid 21-hydroxylase (C21) and, therefore, does not produce 21-hydroxylated steroids. In this investigation the mechanisms underlying the loss of C21 activity in the Y1 cell line were explored. A 9-kilobase BglII fragment containing the C21 gene was cloned from the Y1 genome. This genomic clone directed the synthesis of C21 transcripts and 21-hydroxylated steroid products when transfected back into the Y1 cell line. As determined by restriction endonuclease digestions with MspI and HpaII, enzymes that distinguish between unmethylated and methylated CCGG sites, the endogenous C21 gene was extensively methylated in Y1 adrenal cells and in cells from other mouse tissues that do not normally express this gene. In contrast, the C21 gene was hypomethylated in primary cultures of mouse adrenal cells which normally synthesize large amounts of C21. The cloned C21 gene transfected into Y1 cells initially was unmethylated, but became extensively methylated with prolonged culture of the cells; prolonged culture of these transfectants also resulted in a loss of C21 expression. Loss of C21 expression in Y1 transfectants, however, temporally preceded the extensive methylation of the transfected C21 gene. Furthermore, treatment of Y1 cells with 5-azacytidine caused a demethylation of the endogenous C21 gene, but did not result in the recovery of C21 expression. These results indicate that Y1 cells contain a functional C21 gene that has been silenced by a reversible cis-modification event.(ABSTRACT TRUNCATED AT 250 WORDS)